Mesenchymal stem cells promote engraftment of human umbilical cord blood-derived CD34(+) cells in NOD/SCID mice.
Mesenchymal stem cells (MSC) have been implicated as playing an important role in hematopoietic stem cell engraftment. We identified and characterized a new population of MSC derived from human fetal lung. In cotransplantation experiments, we examined the homing of MSC as well as the effect on engraftment of human umbilical cord blood (UCB)-derived CD34(+) cells in NOD/SCID mice. Culture-expanded fetal lung-derived CD34(+) cells were characterized by immune phenotyping and cultured under conditions promoting differentiation to osteoblasts or adipocytes. Irradiated (3.5 Gy) NOD/SCID mice (n = 51) were transplanted intravenously with 0.03 to 1.0 x 10(6) UCB CD34(+) cells in the presence or absence of 1 x 10(6) culture-expanded fetal lung-derived MSC, irradiated CD34(-) cells, B cells, or with cultured MSC only. Culture-expanded fetal lung CD34(+) cells were identified as MSC based on phenotype (CD105(+), SH3(+), SH4(+), CD160(+)) and their multilineage potential. Cotransplantation of low doses of UCB CD34(+) cells and MSC resulted in a three-fold to four-fold increase in bone marrow engraftment after 6 weeks, whereas no such effect was observed after cotransplantation of irradiated CD34(-) or B cells. Homing experiments indicated the presence of MSC in the lung, but not in the bone marrow, of NOD/SCID mice. We identified a population of MSC derived from human fetal lung. Upon cotransplantation, MSC, but not irradiated CD34(-) or B cells, promote engraftment of UCB CD34(+) cells in bone marrow, spleen, and blood by mechanisms that may not require homing of MSC to the bone marrow.